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1020020084976 W^ 2003/8/13 

-§-g-^s SJ^*]-^ ^^l^q-; <?J^£]fe 1- 2^-, l- Hl^, A wl^ ^ 

# c^]^^}^ ^Tll^q-; ^1-71 ^;^l<HlAi c^l^^ oZj-i^l-Eflo^ oj^o. ^ojo^ 

«a'y:^><^ Hl-ojo^ ^^(Fy)^ ^%-^}^ AV^^ ^o]o] ^ 

"^(Fy)^ HliH^H l-^tt] ^VA^o^y.^ ^^^>^ ^i-tL^^^ 

^o. ^E-i <a^*><^ ^^1^^-; ^71 -tv-tsl 

<^1^^^ ^'H^i, ^S)^>^ ^>^o] i-^H] ^va^^ ^ o|j7, ^^50.^ 

^4-1. ^}^^'=>] ^A^^7] ^. ^^3* <^l#^OLS.Ai, ^^7.17} 

£ 1 
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^jrii^ {rollover control system in vehicle} 



100 : -^^-^Efl ^#^^1 



110 : z| ^. 



120 : Kwheel) ^#4 



130 



■(roll) ^ 



140 : #(roll) ^^S. 



150 : ^(yow) ^^S. ^' 



160 : 



200 : >11«H 



210 : -^^^ 



220 : ^'?]: -§-g-^ 



230 : Bfojo^ ^^el-^ 



240 : 1- ^^el- 



250 : 1: Sl^^ ^]^^ 



300 : B^<H ^]<H 



400 : ^^1 



500 : ^^^] 
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600 : ^^^^1 610 : <^]<H ^-^^ 

620 : A]e ife ^-g--^ 630 : ^S. ^-g--^ 

640 : M-f-^ ^-i-^ 650 : <ffl^ ^-^^ 

660 : w.ell<5la 670 : ^JL^ 



<19> ^ ^T^o. ^-^H^ ;^lc>l Al>,e^<Hl ^tb ^-^^.Ai. ^>H1*>711^ ^^^^ 

^ l~^tH(Roll Over) ^^^1 <^1^*H ^Sl ^^^1 "^l:^^^^ :£S.^>7l 

<2o> ^^^^ ^}^^> ^-g^^V Ai>,t^oi]A-i^ ^-a-^-S. ^>^^ 

(Roll Over)7> ^^^^ ^-fofl ;5fl<H a]:±:E^ je^ cfs. jy.:^ ^^o] ^sj-^ a] 7)1- ^Alofl 
^1-^* ^is. tfls^H ^^^^^ Hel7l^# 

^ti- ^1-^ <^l<H^-&, 1- «>* ^H*>^ iJ-'^ol ^7|1 

2001-26435251011 7]?:^S\o] S^j:]-, 
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<22> H^JL, -g-7fl ^12001-260785J1<^1>H^ SJ^^^ ^-f^ ^-f 

6,338,012^^ 7l-#£(X,Y^). z^-#-£(X,Y,Z^) , ^£ ^Ai# ol-g-^>c^ 

<23> 5E*3:, ;H16,192,305:£^ ^-f, 7>^i(X,Y,Z^)sq- z^-^SCX.Y^) 

o]^^}c^ 7}^^S!\. Z^^S. ^ 'a^^<^> ^^H * 4. ^^1^ ^ * ^ ^ 311 

^iz)-^ ^'5]: ^EKKalman Filter)# oj-g- ^#^1^ 7l^^lS!^- m]^ ^ ^> 

^ ^#^ol ;^lAl£lol ojjt^ ^^ ^116,321,141^^ 7V^£(Y 

Z1-^:£(Z^). RPM ^^i* o]^^>o^ 7>^£fil- zi-^:£ ^ Sl^^* '^^^^^•^V ^} 

^9] ^^s^H ^s^A] ^(Wheel) -^«}:^ ^sl-, ^^l^. 

^1 wlill- -i-^ ^Aj^ ^lAlsjol ^o.ij^, nl^ s.^ >5fl6,304,805 

S.^ ^ o. z1-^:£(x,z^) <^l-g-^H ^^£1- *a^^<^> #^^15+ 1-^ ^^'Hl cfl 

t!: IrSl^ -2.1^ ^.l-g-t!: -^^1^ ♦ Tfl^^H 7l§^lsl- tiliil# ^^<^ M.^<^]3.^ 

<24> >S-7ltlr, ^211^ SL¥ ^^^>^<H1>H s)^Al ^V^o:i ^^^o^:^ 

♦ ^V^*:*!! ^>^^ ^}-%=^ s._^ij^>^Elll: ^^:^]t}7]^ 1~^b1 
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<^l-§-^H ^>^^ '^^^^ <^l^^]-<^ ^^^m l^-'^l-s 

^>^o^ S-^^ol ^^-^V.^>Efl» 7>;^^s->7l nfl^oll SfS-^l-EfloljAl l-^W^oll cflt!: 

<27> ^ >^^V7l^ ^^1^^ n^^}7] <y:#^ ^-^^.A-l, 

<28> .^7lt!: ^^4r ^tb ^ 
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<31> ^^7] d\]^^ 4i>^^^ "*<8#^ Bi-ojol ^^e^a-oflA^ <?i^*v<^ 

iE^o]o] ^^(Fy)^ -a:*^!-^ ^^1^; 

^e]-l~^Hl ^^*>^ ^^isq-; 

^ -S-§-¥-<^l ^11 -art^^V^ 

<34> >a-7l ^;^HlAi >a:#5)fe '=>]■%- ^^^>7l A-^ 

<35> ^M<=HlAi Hsl-l-^Hl 

<36> ^o]o] ^^^6\]X\ ^%^o] o]7}^^ ^o]o] ^^(Fy)^ ^ 

<37> .^71 ^;^H1>H ^il7> i^> #^«>Ji, 

<39> ^7loilA^ ^i-as-^^, 

7]$ ^at]. Hliii^v^ ^:^]^; 
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1020020084976 ^^ 'U^}: 2003/8/13 

<42> ^71 l--2.wl7> ^^Sl^l ^jo^ ofl<y ^^^l-Bfloll rc|-^ ^# 

<44> ^ ^Al<:^l^ ^ ^Vx^o^ tlr^^^m ^<^1 <^>MJ1. ^^1 '^'^IS ^^11^1^ ^o]^. 

<45> £ 1^ ^ ^'^^ -^Al-^lofl tcj-s ;^flol Al^^E^ Ojjl, £ 2^ 

<46> i 1 o. s. ^]o] ^^^Bfl ^#^^1(100)^ ^> 

<47> olofl^ ^jol ^^1(200)^ ^]^^(210), -§-g-^ 

(220), B^-c:>l«^^ ^^«)- «-(230) , HBl-l~iii1 ^^^(240) ^ ^^^(250) 
S ^wl^^ 9X<=>]^^, -g-^l-^i-Ell ^#^^](100)ollAi :§%s\o] 0]y}^^ ^^j: z^- 
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<48> ^-^ ^o] S-^-^ :^]o] ^^1(300)^ ^]o] ^^1(200)<^1>H #^5]^ 

<49> :^]o] :a-^l(400)^ ^7] M--^^ :^]^^^^]i200M^^ ^^^^ 

;^]o^Aij:<:H] ttfel- x^^Al^l7] ^tb #^ ^^l^H #^tb 

<50> ti. 511 Ola ^^1(500)^ >^7l l~^Bl >*iH^J-^l(200)<^lAi #^sl^ ^ 

^H^s<^l rt^^ ^V^^ ^1-^^ ^i^A]^l7l ^§11 w.5iioia ^H^:£» 

<5i> ^^^^1(600)^ ^ ^^^(610), <J1:^^H HH^^^HM ^^^(620), JS. 
:^ ^^-^(630). S-f-ol ^^^(640), ^^^(650), ^-eflola ^^^(660) 

w.e|]ol3. ^H^>^1 ^^]^^ ^H^Jioll ^7151^1 l-^wl 

* «<J-^lsr>7l ^«ll ElcH <a^2l #^ >(-l^, 7]^ ^ ^JL ^^531)- l~iWl 

X\ OV^^ oflo] a^o. oJ-^^iH HEl^^^M* 2:^ ^ ^ 

^^^I7jq-. 

<52> ^^7^1 ^V^t ^-3)-^Ell ^#^^'^>1(100)^ ^^^l-^l ^ ^^>^Bll ^sj-oll X^ej- 

7>^5l^ zl- ^#*>^ ^ ^#^(110)^1-; 

<53> ^l-^o^ -^2l->^Efl ^^d\] 451- 7l-^£l^ ^>^^ 4 ^ S|^^5j-1- ^ #^>^ € 

^#-¥-(120)^1-; 
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<54> ^sl-oil rcl-e)- ^Sl^>^ ^>%=^ ^H] 7]^o]:^]^ 2^^^ ^^^}^ 

1- A ^#^(i30)sq-; 

<55> ^V^o^ ^^^^ ^^<^1 n^el- ^31 ^>^S1 1- ^-^51 ^£ol 1- ^£1- Z^^s. 

S. ^#*>^ 1- sIl^^lHCroll rate) ^#^(140)5]-; 
<56> ^1-^0^ -S-^l-^Efl ^>^s] ^a]^ ^^y^ ^^6\i 

z^-al y^t}^ ^#^V^ -S- 5ll<5lB(yaw rate) ^#^(150)5^-; 

(160)S <^1^^^ 9X^. 
<58> 4>7l<HlAi ^Hio^ ^j-^i(200)^ ^^^n ^#^^l(100)£q S^z^- 

(110) ^ € ^#^(120)<=>ll^i ^7l-£]fe Z^- ^ ^ Sl^^l- 

<^ -^^^ :^^el^(210)5q-; 

<'59> ^^^o^Efl ^#^^1(100)5^ 1- z| ^#^(130), 1- eflolB ^#^(140). .0- 51) 

<^1H ^#^(150) ^ ^1-^ ^#^(160)<^l^i ^#S]o) ol7V£]^ 1- 2^-, # z]-^£, ^ z]- 

^£ ^ ^ 'a^11-<^V, ^^71 ^El^(210)^ ^M^^ 

<^ <=5S#^ -tlr^^Vfe ^'?]: -§--§--^(220)51-; 

<60> ^n?> ^Ei ^-§-°.(220)^]^i <^£^5^H ^* ^l-i-^V^ 2| 
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<6i> ^7] B^-ojo^ ^^^^(230)<^]^^ ^^^o] ^^s\^ hi^i^h ^ 

^<=H1 i4€r ^-Slb] c^l^tt ^, l--2-tH %^^5ol c^l^^ l~^tH ^^3^ ^^1^1- 

7l ^t!: ^^i^ ^^^(240)^4; 
<62> >^7l :^;^-^(240)'^l>H #^=1^ 7>^£|^ ^>^Sl 

^^ch^fl* ^11 ^'^l: -§-§-^(220)^1^-1 <a^s]ol AV^S]^ ^7^^;£^ 

^^1 ^H^^» l~-2.tt1 ^^-^(250)^ <^1^^^ $ZT=f. 

<63> ^7]c^^^ ^-^^l-^l (600)^ ;H1<^ ^j-^l(200)^ ^>g^(250)oll>H # 

^lcH^:^<^l ^7]s]o] ^^A] ^^7^ SI ov^* £2.^>7l oil^l ^ 

7llAi7m <H1<>1 ^-^ ^^^(6io)5q-; 
<64> ;5flcH :^J-^1(200)21 l-^ul ^^^(250)<HlAi ^^fl^H-a^*^! ^7lsl<H 

^ <^]:^tS Hsl^A^M ^^^(620)2]-; 
<65> l~^tH ^l'^ (200)51 ^^^(250)«HlAi ;^lo1>0^oil ^7]^o] 

■i: «J-^l^V7l ^-^5]^ ^S. ^^^(630)^]-; 

<66> S^ol S-f-^ ^1<H ^H^l (300)01] A-i ^7]Z\o] .-V^^l 

^ E}o]o^7> S.^-^ ^ ^ ^^s]^ B]<H ^-^^(640)sf; 

<67> ^]o] ^^1(400)<^1^-1 >ll<^'y31<Hl ^7l£l<^1 ^>^S] ofl^ 

^^l7l^ <yi^ ^-^^(650)^; 
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<68> «.e11ola ;^lo^ ^^l(500)<Hl^i #^^1^ ^1<H^^<^1 -^71^01 7]-^2] ^>^^ 

^■l^^l^l^ ti.£]loi3 ^^^(660)sq-; 

<69> A]<^ ^^l(200)<^lAi ^H^<H l~-^Wl7> ^A^m ^ 

<70> Aj.7i^ o.^ l-^a] ^1^ ^-f-tb £ 2, i 3 ^ £ 41- 

<72> oiofl, ;^1<^ ^^1(200)^ ^1-^ -^^^Bfl 100)01] ^#slo] ol7]. 

^I^^Ji* #^^1-^, ^1-^ ^#^^1(100)^ 2]-. ^ 

1- ^. 1- -a. efl<:>lH ^ #^t!ri=|-(S100). 

<73> n?-5]-Ai, l~^tH ^il'^H ^J-^l(200)^ ^7] ^]-^ ^^^Efl ^#^J-^l(100)«^lAi 

<74> ^i-^o^ ^^^V^ ^1^ ^^1(200)^ ^>^^ ^^o\] ttl-el- ^ 

^ ^^Sj- Si -^(210)^ 'a^^cl-(SllO). 
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<75> H^JL, Xl-^^ ^^<H1 Xl^^ 7}^ ^#5]^ * ^. ♦ ^]^]^, ^ ^ 

^'il: -§--§-^(220)^ SJ^€4(S120). 
<76> oloil^ ^J-^l(200)^ -g-^^(220)^ ^7] ^%S\<^ 

3:*j= 2^-. ^ s]^^. 1- ^, # ^ ^ -i-* 

<77> ojo^A^, l--2.tf| ;^1<H ^J-^l(200)sl E]-o]ol ^^«}- ^■1e)-^(230)^ 

-S-§-^(220)«^lAi <^1^5l<>1 S3^^<^V Hfolo^ 

z]- Efo]olo^ ^^(Fy)^ ^#t!:i=f(S140). 
<78> ^^7]o\]M\ cg^^ <^1^*>^ ^^"U^ A ^^(Fy)* ^>#*m l}-'^^ 

<79> «o^^^^ ^m^i ^ ^ o^x\, 

^^(Longitudinal Force) : Fx 

Fx = m •[ Vx - r -Vy - r ■ p- ' ^ ] 

m 

(Lateral Force) : Fy 

Fy = m •\,Vy - r - Vx - r • p- ' ^ ] 

m 

^ a.^B(Yaw Moment) : Tz 

Tz = Iz • r — Ixz • p 
% 2.^B(Roll Moment) : Tx 

Tx = Ix ' p - Lu • r + m, ' h' [ Vy + r • Vx] 

i^n-^ 11 
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<8i> o^7lA-l m ^ # ^^<^]^. 

<82> s:>;^m, ^-g-^(220)<='ll^i 4>7l y^}^ ^^l^^V^l ^sfl^ife 

<83> I^^^ 2] ^^£(Longitudinal Velocity) : Vx 

Vx = ^ +r -Vy + r ' p- 
^^3£(Lateral Velocity) : Vy 

W=-r- 1^- • [Fy • ( /'^-Zc •&) + »»,• A- • Tz+Zcz • Tz)] 
^ 2ll«^lB(Yaw Rate) : r 

r = •[{/» .&;- • h^) • r«+ »i ■ Ixz • Tx- m. - h- Jxz - Fy] 

1- SflolE(Roii Rate) : p 

P = • [ (m ■ (2? • Tx+iSez • Tz)- m, - h ■ Jz - Fyl 

1- «S-i-(Roll Angle) : $ 

<85> n:)-e}-A-^ , J^Kv = «» . . - #» . ^^^^-^w^ . . 7^^"^ ^ 

<86> Ix ^ 1- 3E.^H <slJl 

<87> IZ ^ -S. S-^H Ol^l, 

<88> ixzfe l-^q- -2. s.^:^^ ^<^lT^, 

<89> ms ^ ^liii(Spring mass)*^!^!, 

<9o> h ^ A-^A 
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<9i> ^7] 21- ol^^H ^-§--^(220)^ ^^^^ ^#^^1(100) 

^ ^^*>^ ^>^^ ^ Bfol<:>lo^ <S#(Slip Angle : a )^ ^]^^^. 

<92> lE^el-A-l, Ai^^V^ ^>^S] 2\ ^o]o]o^ <*S#(a)3l- wl(s)^ 



<93> 



Oy 



Vx 



S/l 



i^n^ 3] 



Vx / X 
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<94> 



<97> 



VX , N 



<95> ^1-71 oil A-] sigma_x^ sigina_y^ ^V%=^ ^ol[m]olcf, 

<96> 4e^-^i, ^>%=^ A w>^<Hl cfltb ^^'^J^sl ^^^*V ^( alpha_ss)# <^1' 

^V^V^ ^>7l^ 4sq- ^o] ^ <^v\. 

"n- « O/J + — 

« Sri + ^l^^* 

«»r_ u 0„ + 
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<99> 



<100> 



lersf , -lersr ^ ^, 1- S# 

<ioi> lecsf , -lecsr ^ ^, ^i] 7j-Zl>^^olJ7, 

<102> • F_yfi , ~F_yfr ,~ F_yrl ,~ F_yrr ^ A ^<=>1<=>^^ ^^(N) ojcf. 

<103> ojo^A^, ^s^^V^ ^V^^ ^ «1-^<^1 ^^^^v ^(S_ss)* <^1^*1-^|-^ 



S^_. = 1 ^ 



= 1 - 



S =1 I4_ 



I-^^ 5] 

<105> >^V7] 2ollAi F^, Fy, Tz. ^1-71^ eoflA-i AV^^ ^ o;ic]-. 
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<106> l^^^ 6] 

^^(Longitudinal Force) : Fx 
F, = + F„ 

(Lateral Force) : Fy 

Fy = Fyf + Fyr 

^ S.^H(Yaw Moment ) : Tz 

T, = AfFyr - ArFyr + -^[F^ - Fyfld„ - (F^ - F,a<J/,)] 

+ '2^[F,rf — FyrlSrl — {F^ — FyrrSrr)} 

1- 2.^S(Roll Moment) : Tx 

r, = m. h-g- iKr - ^ + Br' P) ^ 

<107> ^7l<»1lAl t_f t_r ^ S^HSf Bl<H ^}<^]S] lE^o]o] TlBl, 

<108> g ^ 7>^:£, 

<109> Kr^ ^^iH^I- ^o] 1- ^[N*m/rad], 

<iio> Br^ i^lH^ 51 <H 1- 'S^^ ^[N*in*s/rad] ^14. 

<111> ^7] eo\]X] Fxf, Fxr, Fyf, Fyr^ t}7]^ 7<Hl 



<112> 



i^^^ 7] 



F:^ = F^ + F^ - Fy„ ■ Sfl - Fyfr • 8,r 

Fxr = Fxrl + F,»r ~ FyrI ' Sri - Fyrr " S„ 

Fyf = Fyfl + Fyfr + Fj5/7 • 8fi + F;5fr ' 8 fr 

Fyr = Fyr, ■{■ Fyrr + F^ ■ dr, + F^ • 5„ 



33-19 



1020020084976 ^^ 'U^}: 2003/8/13 

<113> H^JL, ^7] 7<^l^i ^ Efo]olo^ ^^(Fxfl. Fxfr, Fxrl. F^rr)^ ^ 

= Cj^^ • S/i 

Pxfr — • Sfr 

Fxrl ~ Cxr ' Sri 
F xrr ^ ^arr * 

\^^^ si 

<115> 

7\ ^d\<>\2\ ^^(Fy) 



^3!/7 = 


— Cyf • 






Fyfr = 








Pyrl — 


— c 






Fyrr = 









<116> ^7l«:»llAi, C^fSq. Cxr^ ^, [N] o] Jl , 

<ii7> CyfSf Cyr^ ^, ^sl 7^3]^^[N/rad]olcl-. 

<ii8> ^1<^ ^^1(200)^ ^'?> -§-g-^(220)<^l^i ^7]9\- :^o] 

^] ^]^^ <=S^(a)^ eoll^H^q- 2^- Efolo^o^ ^^(Fy)^ 

AV^^o]] n^-e^., ^-^^ :^]o] ^^1(200)^ ^ ^^(Fy)«^l 

^-J$L^ ^A^o^^.^ ^^t}7] Hel-l:-^tH ^^-?-(240)'^l^i ^^^S 7>^>^^ 

^ ^^*>7l ^tb Aiy.^Ei^ ^^t!:i4(S150). 
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^ 7}-^>^joi ;sa:ci.5i^^ ^Jl^Jll- #^^3}. -g-Aloil ^Ag^ «c}-^l^>7l ^tfl 

5^o] ^IcH, ^-1^, ^ ^^ ^-1^ ^H^si* 

<120> ojolA-l, Ir-^H^ ^lo^ ^^1(200)^ ^1-71 ^^^■f-(240)<^l^i 

^o] £^-ol ^ ^9] ^]c>]X]^6\] o^tfl ^> 

^^^^7} 7}^^ 1- Z^-, 1- SflolH, ^ 5l)olB ^ -^^ ^'^V ^ 

-%r^(220)S. ^t^^^oK -^^7] -§--§. -a (220) <Hl^i ^^£(Vy)l- -af^tbc^-CSieO) . 

<121> H^Jl, ^>7lo]lAi A>#^ ^^:£(Vy)» <^1-§-*H ^^t!: 1--2L«1 ^-^S^ ^^*>7l 

-^(250)5. ol7>t!: ^, ^}7]^ ^-SL^ ^«StbT=]- 

(S170). 

<122> >^1-7l l-^H^ -g-^ «-(220)<>ll^i ^>#^fe ^^£(Vy)l- 

^^^(250)«^1>H ^^wl-o>, ^y^^7] 7l§ ^(CSV)4 wliilt!: ^ 

, ^7] <a^£l^ ^^J£(Vy)7> 71$ ^(CSV)-a-Cl- ^cfJl 

<123> [HB^-^-^ul jg-^ w.^^] 
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^ ^I'^H ^^1(200)^ ^^^-^-(240)^ ^^7] Bj-ojol ^^Hi:^(230)<^lAi 

^^^o] 2^ ^^(Fy)^ ^^I.M. ^7] 4 Hl-o]olo:) 

(Fy) ^ 'O'ol Sl$i^7>l- ^cf^i:f(S200,S210,S220). 

<125> Z^- E^-olojo] ^^(Fy)ol -O-o] ^5]^]-^ ^>^^ W>#^ ^, ^ 

El-olol ^ O^i:, ^].q.o^ E]-olol7> ^]Tao.^^Ei "acH^-^S^i. ^^(Fy)<^l ^^^^] ^S(k 

<126> :&;^-^(240)^ ^ el-olo^ ^ o^i:^ ^l-u)-o| B^-olc^jofl 

iflt!: ^^(Fy)ol -O'ol Sl^cj-Jl ^^Sl^S, 1-^«17> ^^^^H ^ o^^# ^^^V<^l7ll 
Jl*l-7l -^Itb ^11 ^> #^tbT^(S230). 
<127> >^7lollAi z^- B^olo^ ^ B|-ololo|lA-l£ ^^(Fy)^! GO] ^o]<^7} 

^^^^] ^^^1 ^^S]^, ^^-^(240)^ Al^^ dt #7l-A]^ ^, 

^^-^^ 5^€*H -^^^J-Efll- <a^^>^ ^^1(5110)1- ^^*}-cf(S240). 

<128> o]<^^^, ^^^(240)^ ^11 ^> ^Jl^Sl- ^, ^71 

z]- Hl-o]olo^ ^^(Fy) ^. ^ 711^ B^-ololoflAi 'O'ol i^iE^y^^:^}M. ^cj-^cl- 
(S250). 

<129> 71011^1, ^Sjsj-^ Xf^^ Z]- E^-olo^ ^ 7]ii5i e1-o] oil A^j ^^(Fy)ol 'O'^o] 

M-Bf^o] :^c3-s)ig^ Hel-S-^B^ ^^-^(240)^ l-^ulofl ^}^o] ^^'^ ^ 

^Jl^V7l ^12 ^> #^t!-i=l-(S260). 
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<130> o]o]Aj^ ^B^_s._^u^ ^^-^(240)^ ^sl^V^ ^>^«^1H 1~^»17> ^ 

^S^^ «J-^l^>7l ^O] S-f-Ol, ofl^ ^^ ^ ^1-^ A^^^l- £ H 

S-f ^ >fl<H ^^1(300)51- ^^1(400) ^ «.el]ol3. 

^1^^^1(500)3. ;^H^s» #^t!-^(S270). 

<i3i> ojoi], ^o] >*1H^^1(300)^ ^1-^^ el'^l^ wl-^1- S. 

-^71 S-f--?! ^1^^^* ^^^>^1(600)^ Bl<H ^^-91 ^^^(640)^ 

<132> ^^1(400)^ 7;\^X\7]7] ^iSl-'iw. 7fl£ ^ 

;^]ol Aij:^ ^.g.^^](600)Sl oQ^ ^^^(650)S #^tbT=l-. 
<i33> ti.5flol^ ^]o] ^J-^l(500)^ ^5ls^>^ x>^^ ^^-l^^l^m w-ell 

o]3. ^^^^1(600)^ jaeflolH ^^«-(660)S. 

<134> olofl, zjt.g.;g.^l(600)^ ^7] ^-^-91 >^H^^1(300), S^'S ^^1(400) 

^ «.sflola. ^^l(500)<^l^i #^sl^ ^H^:£<H1 nl-e)-. ^:§1 ^V^jzj- 

<135> o]o]X\^ ^^:^(240)^ ^7] l~itil ^^^] ^H^^l- 1=1-^, 

^ll'el ^^-2.^ H^^^ sl€ A]^!^ :gBl -§--§--^(220)5. 1- z]-, 1- eflolE^ 

-a.eflo|E^ =^ -d^^H ^^£1: 'y:#^Vfe ^-7^1(5160)1- ^^^l-"^ 

^V^^ l~.$-Hl7V ^^*1 ^lo^£)oj^7>* ^^^t:l-(S280) . 

<136> t}^]^^, ^7]^]^, ^ ^<=>]^ ^ ^ 7flSl Bl-ol<:>l^ ^ ^ o] 

'O'o_s. M-E^-'^o] ^^l^o] ^c^-s^^, ^^-^(240)^ ^--2.Bl7> ^^^^ ^ 
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ofl^ ^€-^3. el€^H ^>^^ -^^^Efl ^^^^ ^^1(S110)» ^ 

*Jt!:^-(S290,S295). 



<137> [^-^v] A-l tL^^] 

<138> i 4^] tiV^ ^o], ^-^V] ^^^^^(S300)^] ^]^^^, ^-Sl 

(200)5] :^^j^(250)^ ^E] -§-§-^(220)<Hl <aA]:£)cH #^ 

^tb ^11 7l§ ?J:(CSV)5i|- alii7ti-c1-(S310,S320). 
<i39> ^7MX] ^11 7]^ ^(CSV : Critical Sliding Speed)^ S^^^l^ -gr^^CAngular 
Momentum) ^^}^ «1-€- ^}7]^ 9<^1 ^«fl 

<140> 

CSV = Factor - / 

[^^^ 9] 

<i4i> >a-7HlA-^ Factor^ <=>]JL, 
<142> Hl-ojo^ ^ajoji, 

<143> ^>^^ ^4]^^ ^1^4^ 7l2lo]cf. 

<i44> >^7l<HlAi Ais] ^>^o] ^^£(Vy)7> l-^tt] 7]§ ^o] 7]^ 

(CSV):anf acfJl ^^5)^, 1--2-H1 ^^^(250)^ ^>^o] ^A^o]] o^^il 
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4(S340) . 

<145> o]6\]^ ^:^;^^] (600)^1 oflol «^ ^:g.«(6io)^ ^^l(200)Sl 1~ 

SiM] ^^j-^(250)<^lAi #^s]^ ;^l<>|Al:^oil ^7]^o] 6\]o] wj] ^5). 5]s# ^sI-aIt^^ ol] 
*H ^7U]f]JL, AlH'iH =sl ^^^(620)^ ^*^V7> o]^^^ 5^^s^-'^> 

71 -^isfl AlHtB* 3^^^}^. ^^^(630)^ ^>^^ ^ZLB];^ ^^o. 

<146> ol^A-l, ^^^>^ol '?d^l^l, ^>%=^ ^^-^l-Efl ^^^W 

<i47> oi>^ ^1^^ v}s!\. ^o] ^ ^^^}^$] 

^ ^^^Efll- ^'^t oj-g- ^>^o^ o^^^ ^^^] e^l^^]. 

ol n ^a!|-oll rcj-el- ^A^o^^-^ ^^^-^S-Ai, Ais)^!-^ ^>^^ ^^^J^ 
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11 

-§-§-¥-s ^^^m ^^1^; 

^^i^^i^i '^i^^ 3]-£>^vei]o^ cg^^ B^-oicH ^]^:^6\]A\ o^A>^H 

^^loflA-l ^^£1- 01 -g- l-^tHl- ^^*>7] >H 

[^^^J- 2] 

>^>-§-£|^ *>7lSl 10O.S. ^ ^^0.5. t}^ 5 ^ttl 
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^^S.(Longitudinal Velocity) : Vxfe- 
Vx = ^ -i-r -Vy + r ■ ^ • 
^^£.(Lateral Velocity) : Vyfe- 

Vy=-r- '^x--^ '[Fy'{ f„-lx- Iz)+m,- h- (Iz • Tz+La- Tz)] 
^ B^lolHCYaw Rate) : r ^ 

r = • [ (»i • Ix~ • h^) ■ Tz+ m- Lcz- Tx- m, • h • Lcz • Fy] 

1- ellolm(Roll Rate) : p ^ 

P = •[(>«•(&• Tx+Lcz • Tz)~m, • h - Iz- Fy\ 

* "S^CRoll Angle) : $ 

4> = P 

[^^^ 10] 

Oy 
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Uy 

\ 

Hi Sfe 

4-^ HV^fil Hi : 4 

S^ol a>^Sl «1 : sr, 

Vx 

Sri = Sri) 
^rr ^ ~Z (-Sir — ss 

^7lo1lA-] sigma_xSl- sigma_y^ ^>^^ ^<^l[m], 
Ix ^ * S-^B olJI 
Iz ^ A <iH, 
Ixz^ ♦sj- ^ 2.iaB^ 
ra s ^ ^1 ^(Spring mass)c>lJl, 
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31 

^^^^ %^^}^ ^n^: 

^1 3 9X<^^^, 1- «Va5 ^flolAl^^^ ^]-^0^ ^O]^. ^0]0] 

^-^ ^1^, <ffl^ ^1<H ^ ^M^:^* #^^'H 1- 
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^^1<^1^i l--2-Bl7> ^il-slx] ^o.ig pflol ^Ejo^ ^|.^ :^2|.^VEfloil 4= 

7] 
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is. 31 
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